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ABSTRAK 
Aliran kerja saintifik adalah sangat penting di kalangan komuniti saintifik, yang 
menyatukan data saintifik, analisis, tugas simulasi untuk menjalankan sebarang 
eksperimen pengiraan. Sistem aliran kerja saintifik sedia ada, yang terdiri daripada 
berpuluh-puluh langkah terperinci dan sistematik, membolehkan para saintis membuat 
dan memvisualisasikan proses saintifik tanpa banyak kesukaran. Dalam kemajuan sains, 
masih ada peningkatan yang dapat dibuat terutama dalam penyatuan sistem aliran kerja 
saintifik kerana masyarakat saintifik yang berbeza memerlukan notasi yang berbeza 
untuk model kebolehgunaan. Semasa aliran kerja saintifik berkembang dari masa ke 
masa, sukar bagi komuniti saintifik untuk mencari aliran kerja saintifik yang sesuai untuk 
tugas mereka. Dalam kajian ini, penilaian kegunaan aliran kerja saintifik sedang 
dilakukan kerana ia merupakan ciri utama untuk menentukan kejayaan sistem perisian. 
Kajian empirikal digunakan untuk penilaian kebolehgunaan, berdasarkan penciptaan soal 
selidik untuk membangunkan kaji selidik dan pemeriksaan hipotesis statistik. Pakej 
Statistik untuk Sains Sosial (SPSS) digunakan untuk menganalisis data selepas respon 
dikumpulkan. Untuk pengesahan kaji selidik, pengumpulan data daripada 101 responden 
yang terdiri daripada komuniti saintifik dan pemaju system aliran kerja saintifik 
dikumpulkan kemudian analisis kebolehpercayaan (Cronbach's Alpha), One Sample t 
Test, analisis faktor (KMO dan Bartlett's Test), ujian ANOVA digunakan. MATLAB 
digunakan untuk pembangunan kod bagi Alpha Cronbach. Hasil penyelidikan ini, yang 
merupakan model kegunaan aliran kerja saintifik yang dicadangkan, akan membantu 
menaik taraf sifat-sifat kualiti dalam sistem aliran kerja saintifik. 
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ABSTRACT 
Scientific workflows are extensively important among scientific communities, 
which unified scientific data, analysis, simulation tasks to conduct any computational 
experiments. Existing scientific workflow systems, which consist of dozens of detailed 
and systematic steps, enable scientists to create and visualize scientific processes without 
much difficulty. Regardless of their potential for advancement in science, there are still 
improvement that can be made especially in unification of scientific workflow systems 
since different scientific communities required different notations to model. As scientific 
workflows evolved over time, it is also difficult for scientific communities to discover 
suitable scientific workflows for their task. In this research, evaluation of usability of 
scientific workflows is being done since it is a key characteristic of determining the 
success of any software system. Empirical study was applied for the usability evaluation, 
based on creation of questionnaire to develop survey and statistic hypotheses checking. 
Statistical Package for the Social Sciences (SPSS) was used to analyse the data after 
responses were collected. For validation of survey, the collection of data from 101 
respondents of scientific community and developers of scientific workflow systems was 
collected then the reliability analysis (Cronbach’s Alpha), One Sample t Test, factor 
analysis (KMO and Bartlett’s Test), ANOVA test were used. MATLAB was use for 
development of coding for Cronbach’s Alpha. Results of this research, which is the 
proposed model of usability of scientific workflows, will help to upgrade the quality 
attributes in scientific workflow systems. 
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CHAPTER 1 
 
 
INTRODUCTION  
1.1 Background of Study 
Workflow management system is a specially designed scientific workflow system 
to construct and run a list of workflows in a scientific operation. Nowadays, scientific 
community are relying on scientific workflows to conduct analysis and discovery of 
experiment using distributed computing platforms. Scientific workflows system usually 
provides a visual programming frontend, which makes it easier to conduct experiments. 
Other than that, scientific workflows systems offer to users a friendly environment to 
build their own workflows as well as to execute them and view the results in the real-
time.  
Scientific workflows execution requires corresponding software tools and high-
level mechanism as thousands of parallel tasks including large datasets of input. This may 
lead to longer duration of the time taken for data to be processed. 
The research identifies the challenges to evaluate the usability of scientific 
workflows systems. Based on analysis of existing research, the model of usability will be 
proposed. The research collects data from survey and check it using methods of 
mathematical statistics through Statistical Package for the Social Sciences (SPSS). 
MATLAB is used for development of coding for checking validity (Cronbach’s Alpha). 
The research is a way to find out the most important usability heuristics from scientific 
community. Consequently, the research aims to improve quality attributes in existing 
scientific workflows systems. Based on the proposed model, existing front-ends of 
scientific workflow systems may be improved. 
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1.2 Problem Statement 
1. Current scientific workflows systems become more and more complex and their 
usability changes correspondingly. 
2. To the best of our knowledge, there are no researches devoted to the evaluation 
of usability of scientific workflows. 
3. Different scientific communities required different notations to model scientific 
workflows. Thus, unification of approaches is needed. Such unification and 
development of new workflow systems should follow the criteria of usability of 
scientific workflows. 
1.3 Objectives 
i. To analyse existing approaches and models for the evaluation of usability of 
software systems. 
ii. To develop a model for evaluation of usability of scientific workflows. 
iii. To evaluate proposed model on a case study with application of methods 
mathematical statistics. 
1.4 Scope 
i. The focus of this research are the models for evaluation of usability of scientific 
workflow systems. 
ii. To collect data, the survey was developed and shared to scientific community 
through Web-based application (Google Docs). 
iii. Questions in the survey use Likert scale to measure respondent’s opinion and 
point of view. 
iv. The analysis of collected data includes the methods of mathematical statistics 
method using SPSS. 
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v. MATLAB is used for development of coding to check validity (Cronbach’s 
Alpha). 
vi. Users of proposed model are scientific community and developers of scientific 
workflow systems. 
 58 
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